Objectives: A general framework for identifying and describing structure in a given sample of evoked response single-trial signals (STs) is introduced. The approach is based on conceptually simple geometrical ideas and enables the convergence of pattern analysis and non-linear time series analysis.
Introduction
The traditional approach to characterize the evoked response is to perform ensemble averaging and record for each site, the polarity, latency and amplitude of the major deflections of the average waveform. The ensemble average usually includes a complex of partially overlapping components reflecting different processing stages along the neural pathways. However, due to the non-stationary character of the response generation mechanism, these components are usually smeared after averaging, and the final estimation will be only a coarse summary, or worse distortion, of the events that took place during the recording session (Liu and Ioannides, 1996) .
To advance beyond ensemble averaging it is necessary to deal with the low signal-to-noise ratio (SNR) of the evoked responses which are always embedded within (and quite often coupled with) the ongoing brain activity. An evoked response does not depend solely on the stimulus physical characteristics, but also on many other factors like subject's performance and psychophysiological state. Improvement in the analysis of single-trial signals (STs) is also required for the study of interactions between brain areas (Gray, 1999; Ioannides et al., 2000; Leocani et al., 2001) .
The analysis of evoked responses has been traditionally supported by pattern analysis methodologies (Donchin and Heffley, 1978; Gath et al., 1985) . The main objective is the identification of structure in the data (Geva and Pratt, 1994; Zouridakis et al., 1997a,b; Lange et al., 2000; Hoppe et al., 2000) . To this end, features are extracted from the individual ST-patterns (i.e. ST-waveforms) and classification/clustering techniques are employed to split the record of evoked responses to homogeneous groups of ST patterns sharing similar morphological characteristics (Geva, 1998) . However, the low SNR makes the feature-selection and feature-extraction tasks non-trivial. The feature-extraction 
